The neurobehavioural toxicology and teratology of lead.
When comparing neurobehavioural observations from occupational lead-exposure of adults on the one hand, and environmental lead exposure of children on the other, it appears that the developing relative to the mature brain is more at risk. Neurobehavioural toxicity in occupational lead-exposure has typically not been observed at blood lead-concentrations (PbBs) below 400 micrograms/l, whereas ih environmentally exposed children such deficit has been reported to occur down to PbB of 100-150 micrograms/l and, perhaps, even below this range. Both cross-sectional and prospective studies have arrived at similar conclusions in this respect. The preferred endpoint in most such studies has been the IQ-measure, which has good psychometric qualities, is sufficiently well standardized to be comparable across studies, and exhibits attractive simplicity for the regulator in a public health context. At the same time, however, this IQ-focus has also interfered with systematic efforts to identify more specific lead-induced functional deficits by means of more detailed neurobehavioural analyses (Bellinger 1995). Metanalyses on both cross sectional and prospective studies in lead-exposed children have concluded that a typical doubling of PbB from 100 to 200 micrograms/l is associated with an average IQ-loss of 1-3 points (Pocock et al. 1994; WHO 1995), and no threshold has as yet been identified. Since, however, cause-effect contingencies necessarily remain doubtful in epidemiological studies if the observed effects are as subtle as these, experimental studies in animals have become helpful in supporting the causative role of lead to produce neurobehavioural deficit at steady-state PbB down to about 150 to 200 micrograms/l. Such deficit has been demonstrated by means of a variety of learning/memory models with positive and negative reinforcement contingencies in the rat--and in primates as well. It has also been shown in such studies that neurobehavioural deficit subsequent to early developmental exposure extends long into adulthood after cessation of exposure at weaning. It, therefore, appears that the neurobehavioural teratology of lead has more convincingly been demonstrated in animal models than in human exposure conditions, so far. A coherent theory to explain the particular vulnerability to lead of the developing brain is still lacking. Recent data do suggest, however, that Pb-induced disruption of calcium homeostasis in the immature brain might interfere with normal brain development.